Abstract: A field experiment was conducted during kharif season of 2011 at Research Farm, Sher-e-Kashmir University of Agricultural Sciences and Technology, Chatha, Jammu to evaluate the effect of weed management practices on yield and nutrient uptake of soybean utilizing different resource management strategies. The lowest weed density and dry matter of weeds was recorded with hand weeding at 15 and 35 days after sowing (DAS) which was equally effective as imazethapyr @ 75 g ha -1 (PoE) fb hoeing at 35 DAS and quizalofop-ethyl @ 40 g ha -1 (PoE) fb hoeing at 35 DAS. All weed control treatments had significant effect on yield and nutrient uptake of soybean. Among the different weed control treatments, lowest N, P and K uptake by weeds were recorded in hand-weeding (15 and 35 DAS) which was statistically at par with imazethapyr @ 75 g ha -1 fb hoeing at 35 DAS. The maximum uptake by seed and straw were recorded in weed free which was statistically at par with twice hand weeding at 15 and 35 DAS, imazethapyr @ 75 g ha -1 fb hoeing at 35 DAS and quizalofopethyl @ 40 g ha -1 fb hoeing at 35 DAS. The highest seed and straw yield of soybean was harvested with handweeding (15 and 35 DAS) followed by imazethapyr @ 75 g ha -1 fb hoeing at 35 DAS. For the first time, soybean crop has been introduced in Jammu region for research purpose. Weed management varies with agro-climatic conditions. The study would be helpful to understand weed menace in this particular climatic condition of Jammu and to manage them combinedly and efficiently.
INTRODUCTION
Soybean (Glycine max L.) is a globally important oilseed crop. In India, it is grown on an area of 108.83 lakh ha with an annual production of 104.36 lakh million tones (SOPA, 2014) . It is highly nutritive crop which is very useful to meet the nutritional requirement of the escalating population but, being a rainy season crop soybean faces severe weed competition during early stages of crop growth, resulting in a loss of about 40-60 per cent of the potential yield, depending on the weed intensity, nature, environmental condition and duration of weed competition. Besides, weed removes 30-60 kg nitrogen, 8-10 kg phosphorous and 40-100 kg potash per hectare from soil (Mishra et al., 2002) . Use of herbicides not only controlled weeds, improved crop yield but also increased the availability of labor for other productive uses. Alone application of herbicides do not provide season long control of weeds. Therefore, combination of different weed management practices is a desired solution that aims at reducing the dosage of herbicide to be applied to soil in combination with mechanical weeding, which will ISSN : 0974-9411 (Print), 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.jans.ansfoundation.org help in managing weeds in a best way to sustain and boost the production of soybean.
MATERIALS AND METHODS
Study sites: A field experiment was conducted during kharif season of 2011 at Research Farm, Sher-eKashmir University of Agricultural Sciences and Technology, Chatha, Jammu. The soil was characterized as sandy-loam in texture and alkaline in reaction (pH 7.7). It was low in organic carbon content (0.39 %) and nitrogen (240 kg ha -1 ) and medium in phosphorus (12.12 kg ha -1 ) and high in available potassium (134 kg ha -1 ). The experiment comprised of twelve treatments comprising weedy check, weed free, hand-weeding at 15 and 35 days after sowing (DAS), hoeing at 15 and 35 days after sowing, fluchloralin @ 1.0 kg ha -1 (PPI), pendimethalin @ 1.0 kg ha -1 (PRE), imazethapyr @ 100 g ha -1 (PoE), quizalofop-ethyl @ 50 g ha -1 (PoE), fluchloralin @ 0.75 kg ha -1 (PPI) fb hoeing at 35 days after sowing, pendimethalin @ 0.75 kg ha -1 (PRE) fb hoeing at 35 days after sowing, quizalofop-ethyl @ 40 g ha -1 (PoE) fb hoeing at 35 days after sowing and imazethapyr @ 75 g ha -1 (PoE) fb hoeing at 35 days after sowing.
Method of data collection:
The experiment wasconducted in randomized block design with three replications. Basal dose of 20: 40: 20 kg ha -1 N:P:K was applied. Soybean cultivar SL-525 (with 115-120 DAS maturity) was planted at 45 cm row spacing @ 62.5 kg ha -1 seed rate. Before planting soybean seeds were treated with bavistin @ 3 g kg -1
. The herbicide fluchloralin as pre-plant incorporation at two days before sowing, pendimethalin as pre-emergence at one day after sowing, quizalofop-ethyl and imazethapyr as post emergence were applied at 15 DAS. Quantity of water required for spraying (600 l ha -1 ) was determined by calibration of sprayer. For nutrient uptake, plant and grain samples were oven dried at 60 0 C for 48 hours. These samples were grinded and passed through 20 mesh sieve and analyzed for total nitrogen, phosphorus, and potassium content. The uptake by seed and straw was obtained by multiplying the respective content with their seed and straw yields. For weeds, the weed plants taken for dry matter accumulation at 30, 60, 90 DAS and at harvest were grinded to fine material and were analyzed. Nitrogen content was determined by Kjeldhal method (Subbaiah and Asija, 1956) , phosphorus content by spectrophotometer (Olsen et al., 1954) and potassium content by flame photometer (Jackson, 1973) . The total N, P and K uptake by weeds were determined using their dry weight multiplied by nitrogen, phosphorus and potassium content respectively.
RESULTS AND DISCUSSION
Weed density and dry matter: All the weed control treatments had a marked effect on weed density and dry weight of weeds as compared to weedy check at harvest (Table 1) . Least weed population and weed dry matter was found in two hand weeding (15 and 35 DAS) which was at par with imazethapyr @ 75 g ha -1 fb one hoeing at 35 DAS and quizalofop-ethyl @ 40 g ha -1 fb one hoeing at 35 DAS. The reduction may be due to the fact that the herbicides used were soil active that had influenced germination of weed and also controlled the early flushes of weeds while later flushes of weeds were controlled by one hoeing at 35 DAS. The finding correlates with the findings of Kumar and Das (2008) and Meena and Jadon (2009) . Kumar and Das (2008) studied weedmanagement practices in soybean and revealed that two hand-weeding produced in lowest weed density and dry matter production as compared to alone application of imazethapyr. Meena and Jadon (2009) found that quizalof-ethyl (50 g/ha) + chlorimuron ethyl (9 g/ha) as post-emergent significantly reduced population and weed density of grassy weeds in soybean crop. Nutrient uptake by weeds and crop: The weedy check showed significantly higher uptake of nitrogen, phosphorus and potassium than rest of the treatments (Table 2) . Among the different weed control treatments, lowest N, P and K uptake were recorded in hand-weeding (15 and 35 DAS) followed by imazethapyr @ 75 gha -1 fb hoeing at 35 DAS. It has been found that the herbicides used in combination with hoeing produced significantly better results than herbicides used alone as less nutrient uptake was found with integrated methods than herbicide applied alone. The reason might be the combination of hoeing at 35 DAS reduced weed dry matter at later stages thereby reducing uptake (Table  2) . These results are in agreement with that of Vyas et al. (2003) and Kumar and Das (2008) . Vyas et al. (2003) found that lower P and K uptake by weeds in pendimethalin @ 1.0 kg/ha + one hand weeding, while N uptake in 2 hoeing + one hand weeding treatment in soybean crop to suppress grassy weeds. Kumar and Das (2008) The maximum N, P and K uptake by seed and straw were recorded in weed free which was statistically at par with twice hand weeding at 15 and 35 DAS, imazethapyr @ 75 g ha -1 fb hoeing at 35 DAS and quizalofop-ethyl @ 40 g ha -1 fb hoeing at 35 DAS. Among the herbicide treatments, maximum uptake by seed and straw was recorded in imazethapyr @ 75 g ha -1 fb hoeing at 35 DAS which was found to be statistically at par with quizalofop-ethyl @ 40 g ha -1 fb hoeing at 35 DAS. The reason might be due to reduced weed flushes at later stages of crop growth which provided favorable environment for crop thus resulted in increased nutrient uptake in favor of crop (Table 2) . Similar results were found by Chaphale et al. (2003) and Kumar and Das (2008) . Chaphale et al. (2003) reported that the maximum uptake of N, P and K by crop was recorded in pre-emergence application of pendimethalin @ 1.0 kg/ha + one hoeing at 40 DAS than weedy check in soybean crop as early flushes of grassy weeds were reduced by pendamethalin while later flush of weeds were controlled with hoeing at 40 DAS. Kumar and Das (2008) found that herbicides used in combination with hoeing produced significantly better results than herbicides used alone as less nutrient uptake was found with integrated methods than herbicide applied alone. The reason might be the combination of hoeing at 35 DAS which reduced weed dry matter at later stages.
Crop growth and yield attributes:
Crop growth attributes were significantly affected by different weed control treatments (Table 3 ) as compared to weedy check. The highest plant height was observed in weed free which found at par with hand weeding at 15 and 35 DAS, imazethapyr @ 75 g ha -1 and quizalofop-ethyl @ 40 g ha -1 in combination with hoeing at 35 DAS. The reason might be due to reduced competition by weeds resulted in better availability of nutrients for crop growth which leads to more accumulation of photosynthates. Similar result has been reported by Dhane et al. (2010) . Dhane et al. (2010) found that imazethapyr @100g/ha + one HW at 45 DAS produced highest growth parameters and yield attributes as compare to fluchloralin @ 1kg/ha + one HW at 30 DAS and pendimethalin @ 1kg/ha + one HW at 30 DAS as it suppressed grassy weeds effectively in soybean crop. The maximum number of branches plant -1 was found in weed free which was statistically at par with handweeding at 15 & 35 DAS. However, highest number of pods was recorded in weed free which was statistically at par with hand weeding at 15 and 35 DAS, imazethapyr @ 75 g ha -1 and quizalofop-ethyl @ 40 g ha -1
in combination with hoeing at 35 DAS. It might be due to increased nutrient and moisture availability to the soybean crop due to reduction in dry matter production by weeds under herbicidal and cultural treatments (hoeing). Similar findings were reported by Gupta and Saxena (2008) and Dhane et al. (2010 Saxena (2008) reported that quizalofop-ethyl @ 0.05 kgha -1 produced highest growth parameters and yield attributes as compared to pendamethalin @ 1kgha -1 in soybean crop as it is very efficient in suppressing monocot weeds whereas, Dhane et al. (2010) found that imazethapyr @100g/ha + one HW at 45 DAS produced highest growth parameters and yield attributes as compare to fluchloralin @ 1kg/ha + one HW at 30 DAS and pendimethalin @ 1kg/ha + one HW at 30 DAS as it suppressed grassy weeds effectively in soybean crop. Seed and straw yield: The highest seed and straw yield was obtained with weed free treatment followed by hand-weeding at 15 & 35 DAS (Table 3) . Among various herbicidal weed control treatments, imazethapyr @ 75 g ha -1 fb hoeing (35 DAS) recorded higher seed and straw yield which was found to be at par with quizalofop-ethyl @ 40 g ha -1 fb hoeing (35 DAS). It might be due to the fact that both these herbicides suppresses the weed growth efficiently which is supplemented by hoeing at the crucial stage of crop growth which checks the weed growth and resulted in higher seed and straw yield. Similar findings have been reported by Dhane et al (2010) and Wadafale et al. (2011) . Dhane et al (2010) concluded that imazethapyr @100g/ha + one HW at 45 DAS was found to be best treatment as compare to fluchloralin @ 1kg/ha + one HW at 30 DAS and pendimethalin @ 1kg/ha + one HW at 30 DAS in suppressing grassy weeds effectively in soybean crop. Wadafale et al. (2011) resulted that the grain and straw yields obtained with two hoeings and two hand weedings at 20 DAS and 35 DAS were at par with the application of imazethapyr @ 75 g a.i. ha -1 at 15 DAS + one hoeing and one hand weeding at 35 DAS. Weed's predominance in area depends on weed seed ecology. There is variation in agro-climatic zones of India and thus dominance of weeds in a region varies from other. Soybean crop has been introduced for the first time into the research field in the Jammu region. Due to novelty of crop and different agro-climatic zone, experiment has been planned to study the impact of weeds and their management in soybean. Soybean crop has been used due to its multiple uses and thus could be brought into mainland farming after evaluating it in the research farm. It has been found that grassy and annual broad weeds had more dominance as compared to sedges and BLWs in soybean crop in Jammu region. Moreover, imazethapyr and quizalofopethyl were found to be efficient in controlling broad range of weeds (grasses, sedges and BLWs) as compare to others. However, alone application of imazethapyr @ 100 g/ha also showed phytotoxic effect on crop growth as observed visually in the field. Mechanical hoe has been used in the experiment as a mechanical measure to manage weeds which was highly efficient in uprooting the inter-row weeds while saving time, labour and energy as compared to hand-weeding.
Conclusion
It was concluded that nutrient uptake by weeds was found to be lowest with the application of imazethapyr @ 75 g ha -1 fb one hoeing at 35 DAS and quizalofop @ 40 g ha -1 fb one hoeing at 35 DAS with the integration of hoeing at 35 DAS. Imazethapyr @ 75 g ha -1 fb one hoeing at 35 DAS and quizalofop-ethyl @ 40 g ha -1 fb one hoeing at 35 DAS were found to be best treatments to manage weeds effectively and to obtain maximum yield.
ACKNOWLEDGEMENTS
The author sincerely acknowledges SKUAST-Jammu 
